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Abstract 
INQUIRE is a pan-European project under the 7th Framework Programme proposing an innovative initiative for teacher training, 
implemented by a broad consortium of seventeen partners among botanical gardens, natural history museums and NGOs. The 
focus is on inquiry-based science education (IBSE) methodology reflecting the effectiveness of this method applied to the science 
teaching. The Botanical Garden of the University of Coimbra participates in this project, developing a Pilot Inquire Course (PIC) 
untitled “Project INQUIRE: sustainability and biodiversity training” for teachers and educators. In this “Learning by Research" 
methodology knowledge is constructed through experimentation and discussing ideas with teachers, students and peers and by 
direct interaction with the scientific phenomenon. The understanding of scientific concepts was so promoted using educative 
resources inside and outside the classroom (formal and informal education) with 10 to 14 years old students. The course subject 
was focused on biodiversity loss and climate change and resulted in  the construction of new teaching resources, tools and 
experiences, built and shared among peers that became more reflective practitioners and better educators for sustainability. In this 
paper the authors intend to detail the course undertaken focusing on the activities conducted and the materials developed and also 
on the results of the evaluation done. 
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1. Introduction 
INQUIRE is a pan-European project†, three-year (2010-2013), funded by FP7, which proposes an innovative 
initiative to train teachers and educators, implemented by a broad consortium of 17 partners among botanical 
gardens, natural history museums and NGOs. With the coordination of the Botanical Garden of the University of 
Innsbruck and the support of the BGCI (Botanic Garden Conservation International) and the King's College London, 
the INQUIRE is a new practical, annual, continuing professional development (CPD) course developed in eleven 
countries. INQUIRE seeks to present the methodology IBSE (Inquiry Based Science Education) (Artigue, M. et al., 
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2010) in particular to the teachers in the 2nd and 3rd cycle of science education and educators (museums, botanical 
gardens, educational farms, science centers) concerning to the teaching and learning of biodiversity, climate change 
and sustainability (Hawkins, B., et al., 2008; Willison J., 2004). 
The Botanical Garden of the University of Coimbra, partner in this project, developed a Pilot Inquire Course 
(PIC) untitled “Project INQUIRE: sustainability and biodiversity training”. This COINQUIRE course was 
accredited during three years by the Portuguese Scientific National Comity enabling career progression for teachers 
of geography, geology and biology. The “Learning by Research" methodology was developed in the production of 
new IBSE features and pedagogical tools for formal and non-formal teaching, inside and outside the classroom, with 
students of the 5th to 9th grade school level (10 to 14 years). 
2. Products and process of an IBSE educative project 
2.1. Description of the course 
The COINQUIRE Course comprises a total of 60 hours, being 30h (5x6h Saturday’s classes at the garden) plus 
30h of self-work for the project development, application and assessments and was planned for teachers and 
educators working with 10 to 14 years old students. The presence sessions were developed in the botanical garden 
and they were complemented with technical and scientific approaches and case-studies by the participation of 
trainers from various areas of knowledge that brought to each thematic a very important contribute for 
discussion.The annual course was structured in three main parts. The first was focused on training inquiry-based 
learning methods with theoretical fundamentation (Cachapuz, et al., 2002; Lopes, F. & Bettencourt, T., 2011) and 
examples and practical activities developed in the Botanical Garden in three main sessions (Tavares, 2011a, 2011b, 
2011c, 2012). In the second part the trainees applied research IBSE methodology in the production of the project 
with their school students, both outside and inside the classroom. The third part was focused in the development and 
presentation of research outcomes from trainees that write up an assignment, presented results and submitted them 
to analysis, discussion and evaluation. 
2.2. Products 
Twenty new educational projects were implemented in schools crossing the Portuguese program curriculum. A 
COInquire platform‡ was constructed for sharing, evaluation and dissemination of the course outcomes. During this 
COINQUIRE pilot course a teaching manual§ and interactive websites** were produced and developed in order to 
disseminate the teaching resources and the educative tools that the trainees built. 
Apart from these, all products of the project are NPN (Non-Perishable-Products) for its replication and / or 
permanent use, representing sustainable models of education. The courses INQUIRE products are tasks defined by 
the project, as others: the Course Manual; European Computer Platform, Portfolio and Project workshop for training 
of trainers-TT (examples for other partners); posters and educational resources produced in 5 European meetings 
(the 4th Meeting was chosen to be held at Portugal); participation in two international congresses and evaluation 
(pre and post-Inquire questionnaires).  
Also, a two days COInquire Forum 2012 (21st and 22nd november)†† was developed. This Forum was centered on 
the presentation of the projects developed by the protagonists of the INQUIRE-course (the trainees) and provided a 
meeting that was open to share ideas and educational experiences with a sense of continuity and multiplication. It is 
intended that INQUIRE can be motivator for the promotion of knowledge and can make teaching and learning of 
science more useful for teachers and students, stimulating new dynamism to the whole community.  
                                                                                                                                                                                               
† INQUIRE Projet: http://www.inquirebotany.org 
‡ COInquire platform: http://sequoia.bot.uc.pt/jardim/inquire/ 
§ INQUIRE, 2011, Manual para Professores e Educadores do Curso Piloto INQUIRE 
** INQUIRE Projet: http://www.inquirebotany.org; COInquire Platform: http://sequoia.bot.uc.pt/jardim/inquire/ 
†† COInquire Forum 2012: http://sequoia.bot.uc.pt/jardim/inquire/forum2012/ 
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2.3. Evaluation - results 
Comparing the results of the pre and post questionnaires it points to significant evolution of the trainees both in 
the knowledge (or its consolidation) as in attitude with regard to the methodology IBSE, as well as in the 
development and implementation of IBSE activities. Previously, this methodology was little applied by the trainees 
mainly due to lack of time. After this training course it was seen as a methodology to be used in a more systematic 
and organized way. The relationship with other professionals regarding the sharing of experiences, ideas and 
activities, the importance of botanical gardens in learning science, including the themes of biodiversity and climate 
change revealed to be most interesting and enriching as educative tool and resources. Also the confidence in the 
work of the students was improved, as they now have a more active role in their lessons.  
In addition to these assessment tools it was also found relevant to evaluate the course by applying an internal 
questionnaire to the trainees developed by the working group of Coimbra. This encompassed a set of dimensions for 
the realization of the training, through which it was intended specifically to perceive the effectiveness of training 
and the degree of satisfaction of graduates regarding it.  
Taking into account the results of the 20 questionnaires applied and collected in the last session of training, 
overall the course was successful, with a very good or even excellent evaluation by the trainees, on items such as 
training objectives, the performance of the team of trainers, interpersonal relationships, the technical and 
pedagogical resources and logistics organization.  
So, overall we concluded that teachers and educators worked together and developed a new "community of 
practice" to share, replicate and develop new and innovative IBSE educational resources and tools about 
biodiversity and sustainability. As an example of a teacher reflection on the course evaluation: "... I got a student 
with trisomy 21 accompanied the rest of the class applying the methodology IBSE (...)", which also reflects success 
in education for all. The trainees did apply the concepts developed in the training course in their classrooms through 
increasing class / practical activities, increasing the research and extending the audience to other classes. Moreover, 
all participants become more reflective practitioners and better educators for sustainability beyond the relatively 
better sustained IBSE methodology, relying more the students' work, giving greater attention to the development of 
educational resources, the organization of activities and greater value to the Botanical Gardens as well as other green 
spaces in existing schools themselves or surroundings. Teachers and educators want to continue using IBSE as 
learning methodology and teaching, with their students, despite the availability of work and time required. 
The course COInquire 2012 can be described and presented as an educational case study replicable, sustainable 
and successful. 
3. Conclusions 
Inquiry-based science education (IBSE) proved to be a more effective educative methodology than current 
teaching practices. Knowledge was built with direct interaction with scientific phenomena, through testing ideas, 
discussion with teachers and peers that became better practitioners for a sustainable future education. 
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